INTRODUCTION
Slender beams and thin plates supported in such a way as to restrict movement at the ends and along the edges experience mid-plane stretching when deflected. The influence of this stretching on the dynamic response increases with the amplitude of the response. Consequently; an analysis which accounts for mid-plane stretching can provide insight into the relatively large-amplitude oscillations that might exist in a resonant situation.
Woinowsky-Krieger t and Burgreen •' considered the
free oscillations of a beam having hinged ends a fixed distance apart. For slender beams this situation can be accurately described with nonlinear strain-displacement equations and a linear stress-strain law. Expressing the solution as a product of a function of time and a linear free-oscillation mode, they solved the nonlinear equation for the temporal function exactly in terms of Jaco. bi-elliptic functions. Burgreen also considered vibrations about the buckled configuration and conducted an experiment, the results of which basically supported the conclusions of the analysis. In these studies (including Burgreen's experiment), no consideration was given to the possibility of modal coupling or interaction, in spite of the fact that it seems unlikely that the deflection curve for large amplitudes is of the same form as the one for small amplitudes. In the present paper, we describe a general procedure that can be used to solve the nonlinear equations governing the large-amplitude oscillations of structural elements. The deflection is represented by an expansion in terms of the linear, free-oscillation modes; modal interactions are given strong consideration. Emphasis is placed on determining the response to a harmonic excitation; all frequencies are considered, but special emphasis is placed on the case when the excitation frequency is near a natural frequency. We specialize the general procedure to beams and include the effects of viscous damping and axial force. Finally, we present a numeri- 
where a n and .to the first approximation the steady-state solution consists only of the mode being excited.
II. STABILITY OF THE VARIOUS SOLUTIONS
Generally, not all the steady-state solutions of Eqs. 15 are stable. To study the stability, we determine the response of the system caused by an infinitesimal perturbation away from a steady-state solution. We put an=an+ dan,
and P'n = P'n+ AP'n, In previous stability studies, the small disturbances were put into Eqs. 7 instead of Eqs. 15. This leads to coupled equations of the Mathieu type and generally requires more effort to determine the stability. Fig. 1, we •'D. Burgreeu, "Free Vibratious of a Piu-Euded Columu with
III. FORCED OSCILLATIONS OF PRISMATIC BEAMS
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